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The magnetic phases induced by the interplay between disorder acting only on particles with a
given spin projection (“spin-dependent disorder”) and a local repulsive interaction is explored. To
this end the magnetic ground state phase diagram of the Hubbard model at half-filling is computed
within dynamical mean-field theory combined with the geometric average over disorder, which is able
to describe Anderson localization. Five distinct phases are identified: a ferromagnetically polarized
metal, two types of insulators, and two types of spin-selective localized phases. The latter four
phases possess different long-range order of the spins. The predicted phase diagram may be tested
experimentally using cold fermions in optical lattices subject to spin-dependent random potentials.
PACS numbers: 71.10.Fd, 71.27.+a, 72.15.Rn, 67.85.Lm, 71.30.+h
I. INTRODUCTION
Cold atoms in optical lattices provide an excellent ex-
perimental tool to explore the interplay between interac-
tion and disorder effects in quantum many-body systems
[1]. Indeed, following the seminal paper by Jaksch et
al. [2] ultracold atoms have been used to demonstrate a
variety of fundamental theoretical concepts, such as the
correlation-induced Mott transition [3–5], and the exis-
tence of a mobility edge in non-interacting but disordered
three-dimensional systems [6]. The recent preparation of
homogeneous Fermi gases of ultracold atoms in a uni-
form potential [7] will eventually make it possible to re-
produce those solid state experiments since there is no
longer a disturbance by a parabolic trapping potential.
Furthermore, it is now even possible to observe antifer-
romagnetic correlations [8–13]. Together with a theoret-
ically proposed new cooling method [14], this now allows
experiments with ultracold atoms to be performed at
temperatures at which antiferromagnetic order appears
[15]. Therefore, the problem of accessing the Ne´el tem-
perature, below which the interacting particles are in an
antiferromagnetic state, has been resolved [15]. These
developments motivated us to extend our previous work
on correlated lattice fermions with spin-dependent disor-
der [16, 17] to the case with antiferromagnetic long-range
order (AF-LRO).
The aim of this paper is to compute and discuss the
magnetic ground state phase diagram of the Anderson-
Hubbard model for spin 1/2 fermions on a bipartite lat-
tice at half-filling in the presence of spin-dependent dis-
order. Here ”spin-dependent disorder” means that dis-
order, i.e., randomly distributed local potentials, acts
only on fermions with one particular spin direction [16–
18]. Our previous studies showed that spin-dependent
disorder strongly destabilizes the metallic phase. This
is due to the breaking of the spin symmetry and, thus,
the blocking of spin-flip processes which are responsible
for quasiparticle formation. Moreover, a spin-selective
localized phase was predicted [16]. In this phase the
particles with spin direction sensitive to randomness are
localized, whereas particles in the opposite spin chan-
nel remain itinerant. The earlier studies of correlated
lattice fermions with spin-dependent disorder [16–18] fo-
cused on paramagnetic phases, i.e., phases without spon-
taneous long-range order (LRO). Thus the question re-
mained whether, and to what extent, AF-LRO of the
fermions will change these results. In particular, two
questions arise:
1) How does the possible existence of AF-LRO modify
the paramagnetic ground state phase diagram of inter-
acting fermions with spin-dependent disorder [16]?
2) How does spin-dependent disorder change the antifer-
romagnetic ground state phase diagram obtained earlier
[19] for interacting, disordered fermions where the disor-
der acts equally on both spin directions?
The present investigation provides answers to these ques-
tions. In particular, we show that now two spin-selective
localized phases with LRO exists. One such phase ex-
tends to arbitrarily strong disorder, and the system re-
mains metallic in one of the spin-subsystem, in contrast
to the case studied earlier [19]. We also identify two
different Mott insulating phases characterized by ferri-
magnetic spin order and ferromagnetic spin-density wave
order, respectively.
In the following we will solve the Anderson-Hubbard
model using the dynamical mean-field theory (DMFT)
with geometric average over disorder. This non-
perturbative approach is sensitive to Anderson localiza-
tion [20] even on a one-particle level [21–23] and treats
disorder and interactions within a unified theoretical
framework [24–26]. Replacing the arithmetic average
employed in the coherent potential approximation [27]
by the geometric average over the disorder corresponds
2to the calculation of the typical local density of states
(LDOS). Indeed, other DMFT studies of the Anderson-
Hubbard model [28, 29] have shown that the probabil-
ity distribution function (PDF) of the LDOS approaches
a log-normal distribution. For this PDF the geometric
mean of random variables gives the most probable, i.e.
typical, value. Extended numerical investigations [30]
and experimental studies [31] provided evidence that the
log-normal distribution of the LDOS is actually an imma-
nent feature of fermions close to Anderson localization.
The DMFT with geometric average has already been suc-
cessfully employed to describe the metal-insulator tran-
sition (MIT) at T = 0 in a variety of interacting models
such as the Hubbard model [19, 24], the Falicov-Kimball
model [32, 33], or a charge-transfer model [34], in the
presence of disorder. It has also been used to examine
the MIT in the paramagnetic, disordered Hubbard model
at finite temperatures [35].
II. MODEL AND METHOD
The Anderson-Hubbard model at half filling on a bi-
partite lattice with spin-dependent local disorder is de-
scribed by the Hamiltonian
H =
∑
<i,j> σ
tija
†
iσajσ +
∑
iσ
ǫiσniσ
+U
∑
i
(
ni↑ −
1
2
)(
ni↓ −
1
2
)
, (1)
where aiσ (a
†
iσ) is the fermionic annihilation (creation)
operator of an electron at site i and spin projection
σ = ±1/2 = (↑, ↓), niσ = a
†
iσaiσ is the particle number
operator, and U is the on-site repulsion. The hopping
amplitude tij is non-zero only between nearest-neighbor
sites i and j. Due to this property the lattice is composed
of two interpenetrating sublattices s = {A,B}.
The local spin-dependent potentials ǫiσ are uncorre-
lated random variables drawn from a PDF Pσ(x). Sim-
ilar to our previous studies [16, 17], the spin-dependent
disorder is modeled by a box-shaped PDF given by
Pσ(x) =
1 + 2σ
2∆
Θ
(
∆
2
− |x|
)
, (2)
where Θ(y) is the Heaviside step function and ∆ is the
strength of the disorder. This means that the particles
with spin up propagate on a lattice with randomly dis-
tributed on-site potentials, whereas the spin down parti-
cles move on an energetically uniform lattice. The PDF
is the same on both sublattices, hence there is no depen-
dence on the index s in Eq. (2). Note that for the sym-
metric box-shaped PDF particle-hole symmetry holds.
In order to include AF-LRO within DMFT one has to
treat the two sublattices separately. Hence for each sub-
lattice s the Hamiltonian (1) is mapped onto an ensemble
of single-impurity Anderson models
HsSIAM =
∑
σ
ǫσnσ + Un↑n↓
+
∑
kσ
(Vkσ,sa
†
σckσ + V
∗
kσ,sc
†
kσaσ) +
∑
kσ
Ekσ,sc
†
kσckσ (3)
with random, spin-dependent on-site energies ǫσ drawn
from the same PDF as in Eq. (2). The last two terms, de-
scribing the dispersion and the coupling of the fermions of
the bath to the impurity, are sublattice dependent. The
bath states are represented by a hybridization function
ησ,s(ω) =
∑
k
|Vkσ,s|
2
ω − Ekσ,s
, (4)
which in the DMFT is determined self-consistently in the
following way: For each ǫσ and sublattice s we calculate
the impurity Green function Gσ,s(ω, ǫσ) by solving the
Hamiltonian (3), and then determine the LDOS via
ρσ,s(ω, ǫσ) = −
1
π
ImGσ,s(ω, ǫσ). (5)
Next we find the geometrically averaged LDOS
ρσ,s(ω) = e
〈lnρσ,s(ω,ǫσ)〉, (6)
where 〈Q〉 =
∫
dǫPσ(ǫ)Q(ǫ) denotes the arithmetic av-
erage of Q(ǫ). We note that the geometrically averaged
LDOS, determined at finite disorder, is not normalized to
unity because it takes into account only extended states
with continuous spectrum. Therefore it is identically zero
when all states are localized. The localized states, having
a dense point-like spectrum, are not taken into account
here. The real part of the averaged local Green function
is determined by the Hilbert transform
Gσ,s(ω) =
∫
dω′
ρσ,s(ω
′)
ω − ω′
. (7)
The local self-energy Σσ,s(ω) is then obtained from the
k-integrated Dyson equation
Σσ,s(ω) = ω − ησ,s(ω)−
1
Gσ,s(ω)
. (8)
The set of equations is closed by the Hilbert transform,
which on a bipartite lattice is given by
Gσ,s(ω) =
∫
dξ
N0(ξ)
ω − Σσ,s(ω)−
ξ2
ω−Σσ,s¯(ω)
, (9)
where N0(ξ) is the noninteracting density of states
(DOS), and s¯ denotes the sublattice opposite to s. These
equations are solved iteratively until self-consistency is
reached.
In our calculations the noninteracting DOS has the
form N0(ξ) = 2
√
D2 − ξ2/πD2, where W = 2D is the
bandwidth, and W = 1 sets the energy unit. For this
3DOS the Hilbert transform can be obtained analytically,
such that the local Green functions are related to the
hybridization functions by ησ,s(ω) = D
2Gσ,s¯(ω)/4 [36].
The results were obtained by iteratively solving the
DMFT equations at zero temperature using the numeri-
cal renormalization group (NRG) [37, 38]. For this part
the open source NRG Ljubljana code [39] was used.
III. PHASE DIAGRAM
The ground state of the Anderson-Hubbard model Eq.
(1) with spin-dependent disorder on a bipartite lattice
is determined by three factors: the strengths of the dis-
order and of the local repulsion, respectively, and the
possible existence of AF-LRO. They lead to the emer-
gence of four different types of spin ordering, which are
depicted schematically in panels (a)-(d) in Fig. 1. The
first pattern, (a), is the usual Ne´el AF-LRO, where the
averaged spins are of equal length, but are oriented anti-
parallel on neighbouring sites. The second pattern, (b),
is a ferrimagnet, where the averaged spins on all sites are
directed anti-parallel but their lengths on neighbouring
sites differ. The third pattern, (c), is a ferromagnetic
spin-density wave (SDW), where on neighbouring sites
the averaged spins are oriented parallel but have different
lengths. The last type of spin ordering, (d), is the usual
ferromagnet, which is characterized by the same length
and direction of the averaged spins on every lattice site.
To fully characterize the observed phases four different
quantities are computed:
1) the geometrically averaged LDOS ρσ,s(ω) for spin σ
and sublattice s,
2) the local magnetization ms, i.e. the averaged value of
the spin, defined on a site belonging to sublattice s
ms =
n↑,s − n↓,s
2
, (10)
where nσ,s =
∫ 0
−∞ ρσ,s(ω)dω is the density of particles
with spin σ on sublattice s (here the energy scale is cho-
sen such that ω = 0 corresponds to the Fermi energy),
3) the ferrimagnetic order parameter, i.e., the difference
between the local magnetizations on neighbouring sites
mFerri =
|mA −mB|
2
Θ
(
−
mA
mB
)
, (11)
and
4) the ferromagnetic spin-density wave order parameter,
i.e., the difference between the parallel local magnetiza-
tions on neighbouring sites
mSDW = |mA −mB|Θ
(
mA
mB
)
. (12)
The order parameters and the magnitude of the local
magnetization, |ms|, change between zero and 1/2.
With these quantities one may identify the following
five different phases:
(a)
(b)
(c)
(d)
FIG. 1. Panels (a)-(d) show different spin patterns found in
the Anderson-Hubbard model with spin dependent disorder:
(a) antiferromagnet, (b) ferrimagnet, (c) ferromagnetic spin-
density wave, and (d) ferromagnet.
i) ferromagnetic metal (FM) if ρσ,s(0) 6= 0 and mA =
mB 6= 0 (and consequently mFerri = 0 and mSDW = 0),
ii) ferrimagnetic insulator of type I (Ins-I) if ρσ,s(0) = 0,
mFeri 6= 0, and mSDW = 0,
iii) ferromagnetic SDW insulator of type II (Ins-II) if
ρσ,s(0) = 0, mFerri = 0, and mSDW 6= 0,
iv) ferrimagnetic spin-selective localized phase of type I
(SSLP-I) if ρ↑s(0) 6= 0, ρ↓s(0) = 0, mFerri 6= 0, and
mSDW = 0
v) ferromagnetic SDW spin-selective localized phase of
type II (SSLP-II) if ρ↑s(0) = 0 and ρ↓s(0) 6= 0 when
mFerri = 0, and mSDW 6= 0.
Within DMFT, a dynamical but local approximation,
there are no other phases on a bipartite lattice.
The magnetic ground state phase diagram of the
Anderson-Hubbard model with spin-dependent disorder
obtained in this way is shown in Fig. 2 and is the main
result of our investigation. It will now be discussed in
detail.
A. Ferrimagnetic insulator of type I (Ins-I)
This ferrimagnetic insulating phase is characterized by
AF-LRO where the magnetization alternates in sign and
magnitude on neighbouring sites, and the geometrically
averaged LDOS vanishes at the Fermi energy in both
spin channels and on every lattice site. In the absence
of disorder (∆ = 0) this phase becomes an AF insulator
(AFI), which is the only stable DMFT solution for the
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FIG. 2. (Color online) The magnetic ground state phase di-
agram of the Anderson-Hubbard model on a bipartite lat-
tice at half filling with spin-dependent disorder determined by
DMFT with the geometrically averaged local density of states
(LDOS). Five phases are distinguished: FM (Ferromagnetic
metal), Ins-I (insulator of type I), Ins-II (insulator of type II),
SSLP-I (spin-selective localized phase of type I), and SSLP-II
(spin-selective localized phase of type II). At the point ∆ = 0,
U = 0 the system is a paramagnet (Fermi gas) while on the
horizontal line (∆ = 0, U > 0) it is a Ne´el antiferromagnet.
For details see text.
half-filled Hubbard model on a bipartite lattice at T = 0
and any U > 0, due to particle-hole and spin symmetries.
The ferrimagnetic insulator exists only at weak disorder
∆, i.e., in the regimes with ∆ . U/3 for U . 0.6 and
∆ . 0.25 for U & 0.6. Upon increasing the disorder the
ferrimagnetic order parametermFerri goes to zero in both
interaction regimes as is seen in the upper panel of Fig. 3.
The vanishing of mFerri signals a possible transition to a
different spin pattern. At the same time, by turning up
U the ferrimagnetic order parameter increases and the
system tends toward the saturated Ne´el antiferromagnet
with mFerri = 1/2, as shown by the curves for ∆ = 0.05
and 0.2 in the lower panel of Fig. 3.
The geometrically averaged LDOS [40] for the ferri-
magnetic insulator for U . 0.6 exhibits a narrow spectral
gap and a pronounced asymmetric peak (cf. the upper
panel in Fig. 4) similar to the ∆ = 0 case [41]. Due
to the staggered (Ne´el) spin order the lattice unit cell
is doubled in the ferrimagnetic insulator. The existence
of LRO in this phase is caused by the interaction, while
the ferrimagnetic modulation of the local magnetization
is an effect of the spin-dependent disorder. This type
of disorder reduces the band-width of fermions with spin
up in extended states. Since the interaction is weak here,
the LDOS for spin down particles is not strongly modi-
fied by spin-dependent disorder and almost remains the
same as in the ∆ = 0 case. This altogether leads to stag-
gered, but different in magnitude, local magnetizations
|mA| 6= |mB| and ferrimagnetic order.
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FIG. 3. (Color online) Ferrimagnetic order parameter mFerri
as a function of disorder strength ∆ for different interaction
strengths U (upper panel), and as a function of interaction
strength U for various disorder strengths ∆ (lower panel).
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FIG. 4. (Color online) Geometrically averaged LDOS on sub-
lattice A for different values of the disorder strength ∆ at
interaction strength U = 0.2. Results are shown for Ins-I
(upper panel), SSLP-I (middle panel), and FM (lower panel).
Insets show zoomed regions around the Fermi level.
B. Ferrimagnetic spin-selective localized phase of
type I (SSLP-I)
In the weakly interacting regime with U . 0.6 the
ferrimagnetic insulator undergoes a transition to the fer-
rimagnetic spin-selective localized phase upon increase of
the disorder ∆. This phase is shown as a narrow orange
area in the phase diagram in Fig. 2. The SSLP-I phase is
characterized by small values ofmFerri as is seen in Fig. 3
and a non-vanishing geometrically averaged LDOS at the
Fermi energy in only one spin channel, as is illustrated in
the middle panel of Fig. 4. This means that particles with
5spin up, which are directly influenced by the disorder,
are now in the metallic phase because the disorder re-
distributes their spectral weight, thereby closing the gap
for these fermions. By contrast, the spin down particles
remain in the insulating state. In other words, particles
with spin down, which are not directly affected by the
spin-dependent disorder, sustain the gap in the geomet-
rically averaged LDOS due to the existence of AF-LRO.
Although the gap is closed in ρ↑(ω) the asymmetry of
the geometrically averaged LDOS in the two spin chan-
nels remains, giving rise to different local magnetizations
|mA| 6= |mB| and a finite value of mFerri.
C. Ferromagnetic metal (FM)
Upon increasing the disorder strength further the FM
becomes stable with finite and equal local magnetizations
ms on both sublattices. This phase does not possess
a spontaneous LRO since the uniform spin polarization
is driven solely by the spin-dependent disorder. This
phase is characterized by mFerri = 0 and mSDW = 0
(c.f., Figs. 3, and 5) whereas the geometrically averaged
LDOS at the Fermi energy for both spin species becomes
non-zero, as is seen in Fig. 6.
In this ferromagnetic metallic phase spin-dependent
disorder plays a dominant role. Indeed, it closes the gaps
in the geometrically averaged LDOS in the two spin chan-
nels and leads to an equal distribution of spectral weights
below and above the Fermi level, as is shown in the lower
panel of Fig. 4. Since disorder reduces the spectral weight
of spin up particles, c.f., the lower panel of Fig. 4, the
system becomes spin polarized with |mA| = |mB| 6= 0.
The interaction (repulsion) thereby plays a minor role
here: namely, it mediates the influence of the disorder
also to the spin down particles. As a result, both spin
up and spin down particles are distributed uniformly
on both sublattices, which leads to the absence of LRO
(mFerri = 0 and mSDW = 0).
D. Ferromagnetic SDW spin-selective localized
phase of type II (SSLP-II)
When the disorder strength is increased even further a
transition from the FM phase to the ferromagnetic SDW
spin-selective localized phase takes place at U . 0.5. In
the SSLP-II the spin-up particles, which are influenced
directly by spin-dependent disorder, have a vanishing ge-
ometrically averaged LDOS at Fermi level on both sub-
lattices: ρ↑,s(0) = 0, i.e., they are in an insulating state.
By contrast, the spin-down particles have ρ↓,s(0) 6= 0 on
both sublattices, and hence are metallic. At the same
time the ferromagnetic SDW is stabilized, with mSDW
being relatively small, as seen in Fig. 5. This SSLP-II
is a magnetic counterpart to the spin-selective localized
phase found in the paramagnetic ground state phase di-
agram in Ref. 16.
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FIG. 5. (Color online) Ferromagnetic SDW order parameter
as a function of disorder strength ∆ for different interaction
strengths U (upper panel), and as a function of interaction
strength U for various disorder strengths ∆ (lower panel).
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FIG. 6. (Color online) Geometrically averaged LDOS on sub-
lattice A at the Fermi level as a function of interaction U for
different values of the disorder ∆. Spin-up particles: upper
panel, spin-down particles: lower panel.
The origin of this phase can be explained as follows:
strong spin-dependent disorder renormalizes the geomet-
rically averaged LDOS of the spin-up particles and opens
a gap at the Fermi level due to the disorder-driven local-
ization transition, thus forming two narrow, continuous
subbands. The changes of the geometrically averaged
LDOS, and the spin-selective opening of the gap when
U is increased at fixed ∆ = 1, is shown in the panels of
Fig. 7. The properties of SSLP-II can be effectively un-
derstood within a Falicov- Kimball model [43, 44] where
spinless fermions on a lattice interact with immobile par-
ticles. Indeed, the spin up particles are localized due
to spin-dependent disorder and act as scatterers for the
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FIG. 7. (Color online) Geometrically averaged LDOS on sub-
lattice A for different values of the interaction U at disorder
strength ∆ = 1. Top panel: FM; second panel from the top:
border between FM and SSLP-II; third panel from the top:
SSL-II; bottom panel: border between SSLP-II and AFI.
spin down particles due to the Hubbard interaction U . In
contrast to the paramagnetic case studied in Ref. 16 here
the parallel oriented local magnetic moments have differ-
ent values on different sublattices, yielding a small but
finite ferromagnetic SDW order parameter mSDW. Spin-
selective localization together with ferromagnetic SDW
LRO implies the absence of spin up quasiparticles at the
Fermi level. They are, however, present for spin-down
particles as seen for U = 0.35 and 0.45 in Fig. 7. We also
see in Fig. 7 that Hubbard subbands at higher energies
are formed in the geometrically averaged LDOS for both
spins.
At the interaction U ≈ 0.5 the SSLP-II turns into a
ferromagnetic SDW insulator (Ins-II) as is seen in Fig. 2,
and the geometrically averaged LDOS shows a gap for
both spin particles, cf. the lower panel of Fig. 7. Similar
to the paramagnetic case discussed in Ref. 16, the critical
interaction Uc, at which the transition from SSLP-II to
Ins-II takes place, is independent of the disorder strength
∆ as shown in Fig. 2. We conclude that the transition
from SSLP-II to Ins-II is of the Falicov-Kimball type be-
cause the geometrically averaged LDOS for spin-down
particles splits in a similar way as in the case of binary-
alloy disorder, where particles with spin-up provide local-
ized scattering centers [44]. The slight reduction of the
critical interaction from Uc ≈ 0.55 for the paramagnetic
ground state discussed in Ref. 16, to Uc ≈ 0.5 in the case
studied here, is caused by the presence of the ferromag-
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FIG. 8. (Color online) Comparison of the geometrically aver-
aged LDOS on sublattice A for ∆ = 1 and U = 0.5 with (red
curve) and without (blue curve) AF-LRO.
netic SDW LRO which naturally tends to form a gap and
subbands, as in the Slater theory of AF [41]. Indeed,
this is seen in Fig. 8, where we compare the geometri-
cally averaged LDOS at ∆ = 1 and U = 0.5 obtained
from the uniform and bipartite lattice DMFT solutions,
respectively. The ferromagnetic SDW LRO leads to an
asymmetric transfer of the spectral weight away from the
Fermi level and an opening of the gap at smaller U as
compared with the uniform case. We also note that for
the disorder values considered here mSDW is almost in-
dependent of ∆, which we can see in Fig. 5. Therefore
the Uc(∆) line is vertical in the phase diagram Fig. 2.
E. Ferromagnetic SDW insulator (Ins-II)
Once the interaction strength exceeds U ≈ 0.6 for ∆ &
0.2, the system makes a transition from the ferrimagnetic
insulator (Ins-I) with mFerri 6= 0 to the ferromagnetic
SDW insulator (Ins-II) with mSDW 6= 0. Due to the
spin-dependent bandwidth renormalization caused by the
localization transition, the density of spin up particles is
reduced when the disorder strength is increased. Above
∆ ≈ 0.2 the reduction is so strong that, although there is
an interaction driven tendency toward formation of AF-
LRO in the system, the spin-dependent disorder together
with the localization transition of spin up particles drives
the system into the ferromagnetic SDW order, c.f the left
and right panel of Fig. 9. Thereby this type of disorder
reduces the role of virtual exchange processes responsible
for AF magnetic LRO at large U [42]. On the other
hand, unequal but parallel local magnetization on two
sublattices keeps the system in the insulating phase with
mSDW 6= 0. In the case of disorder acting equally on both
spin directions, this part of the phase diagram would be
an antiferromagnetic insulator and the interaction would
play a dominant role, generating AF-LRO [19].
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IV. CONCLUSIONS AND OUTLOOK
In this paper we extended the investigation of corre-
lated lattice fermions with spin-dependent disorder by
including the effects of antiferromagnetic long-range or-
der on the ground state properties. Apart from a ferro-
magnetic metal, we found two insulating and two spin-
selective localized phases. The two insulating phases dif-
fer in the pattern of their spin ordering, one having paral-
lel and the other staggered orientation on the sublattices.
In the two spin-selective localized phases particles with
either up or down spin orientation are localized. The
phase diagram and properties of the ground state were
discussed in detail. It is surprising that such a simple
model can lead to a phase diagram with such a multi-
tude of different phases. Obviously, an extension of the
present study to finite temperatures is called for.
Spin-dependent disorder can be realized experimen-
tally by focusing light beams with different polarization,
after having been scattered from a diffusive plate, on
an optical lattice [16, 17, 45, 46]. This, together with
recently developed methods for cooling [14] and detect-
ing antiferromagnetic correlations [8–13, 15], will make
it possible to explore correlated lattice fermions in the
presence of spin-dependent disorder experimentally and
to test our predictions.
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